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Numerous factors exert an adverse influence on the bealth of children in residential nurseries, of which dirhoea in its various form remains the most serious and one of the most insoluble. Apart from the occasional outbreaks of epidemic gastroenteritisand Sonne dysentery, thereis a high incidence of loose stools, and amongst the children who have been at a nursery several months this may take the form of a chronic intermittent diarrhoea. The purpose of this paper is to describe an investigation into the degree of infetation of nursery-children with the flagllate protozoon, Giardia lamblia, and to assess its influenc not merely in the production of diarrhoea, but on the level of health of the children as shown by failure to gain weight, and by anaemia, poor appetite, etc.
Before the discovery that mepacine was a specific treatment for Giardiasis (Gall Valerio, 1937) , opinions differed widely on the patogeicity of the organism. Miller (1926) came to the conclusion that Giardis was a cause of chronic enteritis in children, but Boeck (1927) gives a rather unconvinCg account in support of his belief that Giardia is not pathogenic. V6ghelyi (1938, 1940) , who has been responsible for much of the later work, considers the three characteristic signs of Giardiasis to be abdominal complaints, anaemia, and retarded development. Steatorrhoea attributable to Giardiasis has been descnrbed by V6ghlyi (1940) , and by McGrath and others (1940) . Ormistmon and others (1942) reported enterits assciated with Giardiasis in a nursery; and Sudds (1943) reported an outbreak in a nursery school.
In both these outbreaks, following treatment with mepacrine, Giardia cysts disappeared from the stools, the diarhoea ceased, and an #nprovement was noted in the health of the children.
The Ladywell Nursery The nursery at which this investigation was carried out is one of the largest and most modern residential nurseries in London. It consists of four separate blocks, and it was intended that each block should be a self-contained unit, except that the food is supplied from a central kitchen. There (2) and (3) RSEY. It was decided to include only ren from whom two speamens had been nd from these to take the first specimen ding those from whom the first specimen obtained more than seven days after By this means a more accurate picture ked of the type of stool on admission to y. The differences between (1) and (2) and between
(1) and (3) The weights of these children attending the infant welfare clinic compare favourably with the standard, but it seems that the standard for heights is rather high for the average London child of this age group.
(a.) Weights and heights on admission to the nursery. The children were divided into those who had Giardia cysts in their stools on admission and those who had not (table 9) .
The differences between the actual and expected mean height and weight of those children who were Giardia infested on admission are somewhat greater (1) (2) (3) than that of the children who were Giardia-negative on admission, but the differences between the two groups for both heights and weights are not statistically signilicnt. As was mentioned previously, a greater proportion of Giardia-positive children had previously attended a nursery, and this may be a factor accounting for the smaJl differences between the two groups.
(b.) Weightsandheightsinlong-staychildren. The weights of fifty-two children and the heights of forty children who had lived in the nursery for three months or more were obtained. It was desirable to know whether these children who were destined to stay long were inferior to the average admission child. Thirty-six long-stay children who were over one year of age on admission to the nursery were taken, and their weights on admission and later were recorded in (Vighelyi, 1940) . The greyish, rather greasy stools which are so commonly found in residential nurseries suggested that a high fat content in them might be expected. A group of fourteen was selected from the long-stay children, Giardia infestation having been found in thirteen of them. All these children were below expected weight according to the standard, muscle tone was poor, and they had a history of loose stools at some time during their stay in the nursery, and many of them a history of intermittent diarrhoea. The clinical picture presented by these children resembled quite well that which has been described as due to Giardia infestation. In all cases the faecal fats were within normal limits, although two cases were a little high (total fat 34-4 and 37-6 per cent. respectively). The mean of the fourteen cases was total fat per cent. 25-35±1-89, split fat 22-51+1-80, unsplit fat 2-84±0-30. The food intake of these children was also measured. From the nutritional aspects the intakes appeared to be ample, and the total fat per twentyfour hours tended perhaps to be rather on the high side of the optimum. It did not appear, therefore, that steatorrhoea was a manifestation of Giardia infestation in this nursery.
The effects of wrnt ith mepacrne. MEPACRINE TREATMErN-EFFECT ON GROWTH. As previously mentioned, the great majority of the children on the ground floors of ' A ' and 'B ' blocks were long-stay children between the age of fifteen months and three years with a very high incidence of Giardia infestation. They were therefore eminently suitable for a study of the effect of Giardia infestation and resuls of treatment (table  12) . Regarding the absolute physique of the two groups, that part of the difference which is not accounted for by age is well within the range of sampling error, and the two groups may be regarded as comparable. It was decided to treat the children on 'B ' block with mepacrine and to use those on 'A' block as controls. Mepacrine treatment was started on 'B ' in the middle of February and all the children in this group received it. The mepacrine was given in the form of 0-025 g. tablets, and chiklren under eighteen months were given 0-075 g. daily and those over eighteen months 0-1 g. daily, the course lasting five days. No toxic symptoms were observed, although a few children developed a yellow colour of the skin, but in no case was this marked.
Examination of the stools a few days after treatment showed that there was complete elimination of Giardia cysts from the stools. Stools from all the children treated with mepacrine were subsequently examined at monthly intervals until the end of June, and in no case were any Giardia cysts demonstrated during the period of survey. All children subsequently admitted to this block received a course of mepacrine before mixing with the other children. Mepacrine thus provides a simple and reliable method for the elimination of Giardia infestation.
A record had previously been obtained of the gain in weight per week of long-stay children on GIARDIA LAMBLIA ' A ' and ' B ' blocks during the period October, 1946 , to February, 1947 ; comparably the mean gain in weight and height on ' A ' and ' B ' during the period of survey were obtained, and are shown in table 13. There is no significant difference between the rates of weight gain of the children in the two blocks before treatment, and there is no significant difference between the rates of weight gain of the control group in the two periods. The rate of gain of the mepacrine group during the period after treatment is significantly higher than before treatment and higher than that of the control group. The difference in height gain between the controls and the treated group is 0-024 O0014, which is barely significant. But during the subsequent months it was unquestionably evident that the incidence of loose stools on the treated block was less than on the control block (table 14) . During the period November 1, 1946 , to February 14, 1947 , taking into consideration admissions and discharges, there was a total of thirty-five children on 'A' and thirty-eight children on 'B ' blocks. For the period February 14 to May 31 the corresponding figures were twenty-nine children on 'A' and thirty-two on ' B,' so that the number of children ' at risk ' on the two blocks is therefore comparable.
HAEMOGLOBIN BEFORE AND AFTER TREATMENT.
The haemoglobin of each child on 'A' and 'B' was estimated at the end of January and again at the beginning of June. There was some improvement in the haemoglobin of the children in 'B ' block after treatment with mepacrine, but as the two groups ('A' and ' B ' blocks) were not strictly comparable as regards level of haemoglobin in January it was not possible to assess how much of this improvement could be attributed to the elimination of Giardia lamblia. Unfortunately in a nursery of this type it is not possible to compare treated and control groups over a period longer than a few months as there is constant wastage from children returning home, being adopted, etc. It has been shown that there was a very high incidence of Giardia infestation among long-stay chldren in residential nurseres, and that there was a higher incidence of loose stools in these children than in children on admission to the nursery. There was, however, no s n t differece between the heights, weights, and charcter of stools of children who had Giardia cysts in their stools on admission to the nursery and those who had not. A follow-up of children during their first few weeks or months of nursery life showed that loose stools were about as frequent in those who reained free of Giardia infestations as in those who became positive. This suggests that factors other than Giardia infestation are of primary importance in explaining the higher incdnce of loose stools amongst the nursery children.
It is not possible in this short paper dealing pfimarily with Giardia lamblia to discs fully the various other factors leading to diarrhoea and failure to thrive in residential nurseries. Dietetic and psychological disturbances are undoubtedly factors predisposing to diarrhoea during the first few weeks at a nursery, but infections of various kinds, espeially upper respiratory, are probably the most important factor. In this nursery, apart from the admission block, there are twenty to twenty-two children on each floor, sharing the same playroom, dining room, bathroom, and potting room. The high incidence of infection during a child's first year at school is well known and in a nursery the child is exposed to the same risks of multiple cross infection at an age when be is less in condition to withstand them. possible that having thereby removed all the many adverse influences ekerting their effect on the nursery child, gradual recovery may occur without removal of the Giardia which assumes a more minor role as the condition of the bowel and the general health of the child improve.
1. The incidence of Giardia infestation on admission to the nursery in children from one to three years was 26 6 per cent. There was no signifiant difference in the incidence of infestation between the age groups one to two, and two to three years.
2. From a group of eighty-six of these children, thirty had previously attended a day or residential nursery. The incidence of Giardia infestation in these children was 50 per cent., but the incidence in fifty-six children who had not previously attended any nursery was only 14 3 per cent.
3. The great majority of the long-stay children over one year old at this nursery were infested with Giardia. In a random group of long-stay children the figure reached 79 per cent., and this high figure is in agreement with results obtained at other nurseries. Under the age of one year the incidence of Giardia infestation is low.
4. There was a rapid rate of infestation with Giardia after admission. Of those children who were negative on admission, about two-thirds were infested at the end of two months.
5. The incidence in adults at this nursery was 3 7 per cent. on one examination. Other cases were later found, but the ovefall incidence was signifantl lightr than in nursery childrn in 6. (i) The average child admitted to the nursery was on admision inferior both as regards height and weight to an avrage child attending the local infant welfare clinic. (ii) The children on admission to the nursery were superior both as regards heights and weights to the children who had been at the nursery for three months or more. (iii) The children who had been at the nursery three months or more were not, when they were admitted to the nursery, inferior to the average child admitted.
7. There was no significnt difference in height and weight between children who had Giardia cysts in their stools on admission and those who had not.
8. Loose stools were more frequent in children who had been at the nursery for several weeks than in children just admitted.
9. On admission there was no signficant difference betwee the stools of a Giardia infested child and those of a child not infested.
10. The inference to be drawn from 7 and 9 is that some factors other than Giarda must play a part in accounting for the difference between children on admission to the nursery and those who have been there several months or more. The importance of other factors such as dietetic upset, infections, and psychological disturbances has been mentioned.
11. No signifant difference was found betwebn the haeobin percntage of the long-stay nursery child and that of children on admission.
12. There was no evidenoe of any marked inabilty on the part of the Giardia-ifested children to absorb fats.
13. The group of Giardia-infested children treated with mepacrine showed a significantly greater rate of weight gain than the control group of childre The results also sugested that the increase in the height and the haemoglobin percentage of the treated group would have shown a sificant improvement over the controls had a longer period of survey been possible. There was a marked decase in the incidence of loose stools among the treated children.
14. The improvement following mepacrine was a gradual process such as might be expected to occur in a chronically inflamed intestine which would take some time to return to normal.
15. There appeared to be no definite relationship between the occurrence of Giardia infestation and the onset of loose stools. Dietetic upset, infections, especially upper respiratory, and psychological disturbances are probably the important factors predisposing to the onset of diarrhoea after admission to the nursery.
